Constitutive NO synthase regulates the Na+/Ca2+ exchanger in human T cells: role of [Ca2+]i and tyrosine phosphorylation.
For many types of cells, heat stress leads to an increase in intracellular free calcium concentration ([Ca2+](i)) that has been shown to trigger a wide variety of cellular responses. In T lymphocytes, for example, heat stress stimulates pathways that make them more susceptible to Fas/CD95-mediated apoptosis. Because of our interest in understanding more about the response of lymphocytes to various stressors, we used human peripheral and Jurkat T lymphocytes to investigate the effect of heat stress on calcium homeostasis. We found that peripheral and Jurkat T cells both exhibit cNOs activity but not iNOs activity. Heat stress increased NO production, which was inhibited by LNNA (a cNOs inhibitor) but not L-NIL (an iNOs inhibitor). Heat stress increased [Ca2+](i) in Jurkat T cells by decreasing the K(m) of the cell surface membrane Na+/Ca2+ exchanger for extracellular Ca2+. Heating also increased cNOs phosphorylation at tyrosine residues. In cells incubated with LNNA, heat stress promoted an increase in [Ca2+](i) and a decrease in [Na+](i) greater than in cells heated without LNNA, a larger decrease in K(m) of the Na+/Ca2+ exchanger for extracellular Ca2+, and decreased phosphorylation of cNOs. Our results suggest that cNOs plays an important regulatory role after heat stress. Heating appears to increase the phosphorylation of cNOs that is complexed with the Na+/Ca2+ exchanger to decrease its activity. This process is related to increased expression of Fas/CD95 on the cell surface, which might explain the apoptotic diathesis of lymphocytes after heat stress.